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(54) LIQUID CRYSTAL DISPLAY DEVICE WITH TOUCH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device with a touch panel which is not 
affected in display by the pressing force from a touch 
panel side and obviates the occurrence of the 
degradation in contrast. 

SOLUTION: The thickness of a rear surface glass 
substrate 1 2a is made thinner than the thickness of a e 

front surface glass substrate 1 1 formed with \ L ... ^lr 23 

transparent electrodes and is more preferably set at 4 ■ fc^^^^ 
2/3 the thickness thereof and the touch panel 2 is 



so combined as to come into substantial tight contact 14 ib U?c 

with the surface of the front surface glass substrate 

1 1 at the time of combining a liquid crystal display 

element 1 a formed by interposing a peripheral sealing 

material 1 3 between the front surface glass substrate 

1 1 and the rear surface glass substrate 12a and 

disposing both substrates opposite to each other and 

sealing liquid crystals 14 into a cell enclosed by the 

peripheral sealing material 13 and the touch panel 2. ■? 
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CLAIMS 



[Claim(s)] 

[Claim l] While making circumference 
sealing material intervene among them 
and carrying out opposite arrangement of 
the front-windshield substrate and 
tooth-back glass substrate with which the 
transparent electrode was formed In the 
liquid crystal display with a touch panel 
which is equipped with the liquid crystal 
display element which enclosed liquid 
crystal in the cell surrounded in the 
circumference sealing material, and 
comes to arrange a touch panel to the 
front-windshield substrate side of this 
liquid crystal display element The liquid 
crystal display with a touch panel 
characterized by laying so that the 
above-mentioned touch panel may be 
substantially stuck on the 
above-mentioned front-windshield 
substrate while using the glass substrate 
which has the thickness thinner than the 
above-mentioned front-windshield 
substrate as the above-mentioned 
tooth-back glass substrate. 
[Claim 2] The liquid crystal display with 
a touch panel according to claim 1 
characterized by making thickness of the 
above-mentioned tooth-back glass 
substrate or less [ of the thickness of the 
above-mentioned front-windshield 
substrate ] into 2/3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
liquid crystal display with a touch panel 
in which it was made for the quality of a 
display not to receive influence according 
to the press force applied to a touch panel, 
if it says in more detail about a liquid 
crystal display with a touch panel. 
[0002] 

[Description of the Prior Art] although 
the liquid crystal display element is used 
as a display of all electronic equipment in 
recent years, combine with the touch 
panel as the input means in fields, such 
as a personal computer and a word 
processor, also in it ■■ for example, the 
liquid crystal display which is the high 
Brit type which displayed the hand with 
an input pen etc. faithfully attracts 
attention 

[0003] The high Brit type liquid crystal 
display which combined the 
pressure-sensitive formula touch panel 2 
with the liquid crystal display element 1 
is typically illustrated by drawing 4 with 
the cross section as the example of a type. 
The composition of the liquid crystal 
display element 1 and pressure-sensitive 
formula touch-panel 2 the very thing is 
various reference etc., and since it is 
already known well and is required, it 
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indicates the explanation simple below. 
[0004] The liquid crystal display element 

I is equipped with the transparent glass 
substrates 11 and 12 of a couple, and 
although not illustrated, the transparent 
electrode which consists of ITO (mixed 
film of indium oxide and a tin oxide) etc. 
is formed in one field of glass substrates 

II and 12, respectively. Each glass 
substrates 11 and 12 are arranged in 
opposite on both sides of the 
circumference sealing material (sealant) 
13 among each of those electrode forming 
faces, and liquid crystal 14 is enclosed in 
the cell surrounded by the circumference 
sealing material 13. 

[0005] In addition, although not shown in 
drawing 4 , in fact, in between a glass 
substrate 11 and 12, many pixels 
corresponding to 1 display dot are 
arranged in the shape of a matrix, and 
polarizing plates 15 and 16 are stuck on 
the field [ of another side of glass 
substrates 11 and 12 ], i.e., the outside 
surface, side, respectively. 
[0006] The pressure -sensitive formula 
touch panel 2 has the sheets plastic 21, 
such as PET (polyethylene terephthalate) 
arranged in opposite on both sides of 23 
in the detailed spacer, and the 
transparent glass substrate 22, and the 
transparent and uniform field resistance 
film is formed in each of those opposite 
sides. 

[0007] By pushing the front face of this 
panel for example, with an input pen, the 



position of the pressing point is called for 
comparatively simply by the sheet plastic 
21 of the part deforming, and field 
resistance films' contacting, and 
measuring the resistance split ratio of the 
field resistance film at that time as 
voltage or a current partition ratio. 
[0008] By the way, generally, although 
the thickness of the sheet plastic 21 of a 
touch panel 2 is about about 1.1mm to 
about about 0.2mm and this for both the 
thickness of each glass substrates 11, 12, 
and 22 of the liquid crystal display 
element 1 and a touch panel 2, if the 
press force is applied even to the liquid 
crystal display element 1, for example in 
connection with pen alter operation, the 
influence will appear in a liquid crystal 
display. 

[0009] That is, if a deflection arises in the 
glass substrate 11 by the side of a front 
face by the press force from a touch panel 
2, the glass substrate 11 with which 
liquid crystal 14 is enclosed, and the gap 
width of face between 12 will change, and 
the interference color will arise with the 
press section around it owing to this. 
Moreover, the array of liquid crystal 14 is 
also disturbed and a contrast fall is 
caused. Although the pressure-sensitive 
formula touch panel was made into the 
example and explained above, also in the 
touch panel by other methods, such as a 
capacitive sensing method, the same bad 
influence as a liquid crystal display 
occurs according to the press force which 
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joined the touch pen or the contact 

portion of a fingertip. 

[0010] For this reason, a spacer 3 is made 

to intervene between the liquid crystal 

display element 1 and a touch panel 2, an 

about 0.5"2mm gap is prepared among 

them, and it is made for the press force 

from a touch panel 2 not to get across to 

the liquid crystal display element 1 in the 

former. 

[0011] 

[Problem(s) to be Solved by the 
Invention] However, the thickness of the 
part between which the spacer 3 is made 
to be placed, and the whole liquid crystal 
display is not desirable when attaining 
thin shape-ization of a large next door 
and a device. Moreover, since each field of 
the glass substrate 11 of the liquid crystal 
display element 1 which counters on both 
sides of a spacer 3, and the glass 
substrate 22 of a touch panel 2 turns into 
a reflector, reflection of outdoor daylight 
and reflection of display light arise, and a 
display becomes hard to see. 
[0012] It was made in order that this 
invention might solve such a 
conventional problem, and even if the 
press force is applied from a touch-panel 
side, a display is not affected, but the 
purpose is in offering the liquid crystal 
display with a touch panel which could be 
made to make thickness of the whole 
equipment much more thin. 
[0013] 

[Means for Solving the Problem] In order 



to attain the above-mentioned purpose, 
invention of a claim 1 While making 
circumference sealing material intervene 
among them and carrying out opposite 
arrangement of the front-windshield 
substrate and tooth-back glass substrate 
with which the transparent electrode was 
formed In the liquid crystal display with 
a touch panel which is equipped with the 
liquid crystal display element which 
enclosed liquid crystal in the cell 
surrounded in the circumference sealing 
material, and comes to arrange a touch 
panel to the front-windshield substrate 
side of this liquid crystal display element 
While using the glass substrate which 
has the thickness thinner than the 
above-mentioned front-windshield 
substrate as the above-mentioned 
tooth-back glass substrate, it is 
characterized by laying so that the 
above-mentioned touch panel may be 
substantially stuck on the 
above-mentioned front- windshield 
substrate. 

[0014] Moreover, in invention of a claim 2, 
it is characterized by making thickness of 
the above-mentioned tooth-back glass 
substrate or less [ of the thickness of the 
above-mentioned front-windshield 
substrate ] into 2/3. 

[0015] According to this invention, when 
the press force is applied to a front 
windshield, it is followed, and since 
tooth -back glass is formed as mentioned 
above more thinly than a front 
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windshield, it deforms so that tooth-back 
glass may become by carrying out. A 
contrast fall is not produced, either 
without being maintained by this, as the 
gap with which liquid crystal is enclosed 
is width of face mostly at the beginning, 
and the interference color almost 
occurring. 

[0016] Therefore, it becomes possible to 
install so that a touch panel may be stuck 
to the front windshield of a liquid crystal 
display element through a spacer, and 
thickness of the part except the spacer 
and the whole equipment can be made 
thin. But since the polarizing plate is 
prepared in the front windshield in fact, 
this invention also includes that a touch 
panel is installed on the polarizing plate. 
[0017] Moreover, since the touch panel is 
directly attached to the liquid crystal 
display element, there is no reflection 
loss of light and a display becomes legible. 
Since tooth-back glass is especially 
formed thinly when a liquid crystal 
display element is a reflected type, 
PARARAKUSU (parallax) of the display 
image from liquid crystal and the 
reflected image from the reflecting plate 
on the rear face of tooth-back glass is 
small, and the good display of contrast is 
obtained. 
[0018] 

[Embodiments of the Invention] Next, 
when you understand the technical 
thought of this invention better, the 
gestalt of the operation is explained, 



referring to drawing 1 or drawing 3 . In 
addition, the same reference mark as it is 
attached to the portion it can consider 
that is the same as that of the liquid 
crystal display of drawing 4 explained 
previously, or the same in these drawings. 
[0019] the cross section of one example by 
this invention with which drawing 1 
combined directly liquid crystal display 
element la and the pressure-sensitive 
formula touch panel 2 - it is - drawing 2 

the " the expanded sectional view is 
shown in part According to this, although 
liquid crystal display element la is 
equipped with the front-windshield 
substrate 11 and tooth-back 
glass-substrate 12a, the glass substrate 
with thickness thinner than the 
front-windshield substrate 11 is used for 
tooth-back glass-substrate 12a in this 
case. 

[0020] Thus, the intention which made 
thin tooth-back glass-substrate 12a is for 
obtaining the ease of becoming from the 
front-windshield substrate 11, and 
thickness of tooth-back glass-substrate 
12a is set to two thirds of the thickness of 
the front-windshield substrate 11 in this 
invention. In addition, the quality of the 
materials may be transparent inorganic 
glass, such as a soda glass for which the 
front- windshield substrate 11 and 
tooth-back glass 12a are generally used 
well. 

[0021] Although not illustrated, the 
transparent electrode which consists of 
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an ITO film etc. is formed in the field of 
one way each of the front-windshield 
substrate 11 and tooth-back 
glass-substrate 12a with the 
predetermined pattern as usual. The 
front- windshield substrate 11 and 
tooth-back glass- substrate 12a are 
arranged in opposite on both sides of the 
circumference sealing material (sealant) 
13 among each of those electrode forming 
faces, and liquid crystal 14 is enclosed in 
the cell surrounded by the circumference 
sealing material 13. Moreover, polarizing 
plates 15 and 16 are stuck on the field [ of 
another side of glass substrates 11 and 
1 12a ], i.e., the outside surface, side, 
respectively. 

[0022] Although the explanation is 
omitted since the touch panel 2 is the 
same as that of what is used for the liquid 
crystal display of drawing 4 explained 
previously, by this invention, this touch 
panel 2 is arranged so that it may stick 
on the front- windshield substrate 11. A 
double faced adhesive tape 4 is arranged 
into the circumference portion of the 
polarizing plate 15 on the 
front-windshield substrate 11, and it is 
made to join liquid crystal display 
element la and a touch panel 2 in one by 
this double faced adhesive tape 4 in this 
example. 

[0023] Although a light reflex board is 
formed on the polarizing plate 16 by the 
side of tooth-back glass-substrate 12a 
when considering as a reflected type, 



since tooth-back glass-substrate 12a is 
thinly formed in this case, 
PARARAKUSU (parallax) of the display 
image from liquid crystal 14 and the 
reflected image from the reflecting plate 
on the rear face of tooth-back glass is 
small, and the good display of contrast is 
obtained. 

[0024] On the other hand, the example at 
the time of considering as a penetrated 
type combining the lighting unit 5 is 
shown in this liquid crystal display with 
a touch panel at drawing 3 . If what 
detailed irregularity was prepared in the 
front face as a polarizing plate 15 by the 
side of the front-windshield substrate 11 
in any case, and carried out anti glare 
processing is used, since generating of the 
Newton ring between a liquid crystal 
display element and a touch panel will be 
suppressed, it is desirable. 
[0025] 

[Example] Next, since various thickness 
of the tooth-back glass substrate of a 
liquid crystal display element was 
changed, the predetermined press force 
was actually applied on the 
front-windshield substrate from the 
touch-panel side and the influence of the 
display by the press force was observed, it 
is explained. In addition, also in which 
example, the press force of 250g[/square ] 
cm was applied to the touch panel from 
the touch panel to the front-windshield 
substrate with the touch pen made from a 
polyacetal whose curvature the diameter 
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at a nose of cam is 1.6mm, and is 0.8mm, 
using the touch panel which consists of a 
0.1mm PET sheet and a 1.1mm glass 
substrate. 

[0026] <Example 1 of comparison> When 
a front-windshield substrate and a 
tooth-back glass substrate was [ the 
thickness] 1.1mm, the influence 
(interference color generating) to a 
display was accepted clearly, and contrast 
also deteriorated. 

«example 1» When the tooth-back 
glass substrate was set to 0.7mm to 
1.1mm of front-windshield substrates, 
the influence to a display was not the 
thing of the grade made an issue of, 
although it came out slightly, and its 
contrast degradation was also slight. 
«example 2» The tooth-back glass 
substrate was set to 0.55mm to 1.1mm of 
front-windshield substrates. Contrast 
was also good uninfluential to a display. 
«example 3» The tooth-back glass 
substrate was set to 0.3mm to 1.1mm of 
front-windshield substrates. Contrast 
was also good uninfluential to a display 
like the example 2. 

[0027] <Example 2 of comparison> When 
a front-windshield substrate and a 
tooth-back glass substrate was [ the 
thickness ] 0.7mm, like the example 1 of 
comparison, the influence (interference 
color generating) to a display was , 
accepted clearly, and contrast also 
deteriorated. 

<Example 3 of comparison> The 



tooth-back glass substrate was set to 
0.55mm to 0.7mm of front- windshield 
substrates. Although it was not about two 
example of comparison, the influence to a 
display was accepted and contrast carried 
out the remarkable fall. 
«example 4» The tooth-back glass 
substrate was set to 0.4mm to 0.7mm of 
front-windshield substrates. Contrast 
was also good uninfluential to a display. 
«example 5» The tooth-back glass 
substrate was set to 0.2mm to 0.7mm of 
front-windshield substrates. Contrast 
was also good uninfluential to a display 
like the example 5. 
[0028] Although the above-mentioned 
examples 1 _ 3 of comparison and the 
observation result of examples 1*5 were 
shown in Table 1 by reference, it has 
checked a display not being affected by it 
and not producing contrast degradation, 
either, even if the press force is applied to 
a liquid crystal display element with the 
input to a touch panel by making 
thickness of a tooth -back glass substrate 
or less [ of the thickness of a 
front- windshield substrate ] into 2/3. 
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[0029] 
[Table l] 
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[0030] 

[Effect of the Invention] As explained 
above, in the liquid crystal display with a 
touch panel which combined the liquid 
crystal display element and the touch 
panel, by having been thinner than the 
front-windshield substrate and having 
made preferably thickness of the 
tooth-back glass substrate of a liquid 
crystal display element or less [ of the 
thickness of a front- windshield 
substrate ] into 2/3, a display is not 
influenced to the press force and, 
according to this invention, it can be 
carried out [ cannot produce a contrast 
fall, either and ]. 

[0031] Therefore, it becomes possible to 
combine a touch panel to a liquid crystal 
display element, without preparing a gap 
among them, and the liquid crystal 
display with a touch panel 
thin*shape-ized further can be offered. 
[0032] Moreover, since it is attached 
directly, without a touch panel preparing 
a crevice to a liquid crystal display 
element in this way, there is no reflection 



loss of light and a display becomes legible. 
Since tootlrback glass is especially 
formed thinly when a liquid crystal 
display element is a reflected type, effects 
- PARARAKUSU (parallax) of the 
display image from liquid crystal and the 
reflected image from the reflecting plate 
on the rear face of tooth-back glass is 
small, and the good display of contrast is 
obtained - are done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The cross section having 
shown one example of the liquid crystal 
display with a touch panel by this 
invention. 

[Drawing 2] This example is an expanded 
sectional view a part. 

[Drawing 3] It is an expanded sectional 
view in part about the example at the 
time of considering as a penetrated type 
at the liquid crystal display with a touch 
panel of this example combining a 
lighting unit. 

[Drawing 4] The cross section having 

shown the conventional liquid crystal 

display with a touch panel. 

[Description of Notations] 

la Liquid crystal display element 

2 Pressure-sensitive Formula Touch 

Panel 

4 Double Faced Adhesive Tape 

5 Lighting Unit 

11 Front* Windshield Substrate 



12a Tooth-back glass substrate 

13 Circumference Sealing Material 

14 Liquid Crystal 

15 16 Polarizing plate 
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